Definitions and notation. Let M be an orientable, differentiate manifold of dimension In and let £ = (E^ M, R
2n , x) denote the tangent bundle of M ; we assume the structural group of £ has been reduced from the full linear group to the special orthogonal group SO{2ri). By definition, M admits an almost complex structure if and only if the associated fibre bundle rç = (i£, M, T n , p) admits a cross section; 1 here T n denotes the homogeneous space SO{2n)/U(n). In this paper, we will study the obstructions to a cross section for any fibre bundle 0=(E, B, F n , p) with structural group SO(2n) and base space B a CW-complex. If s: B q -*E is a cross section of 6 over the g-skeleton of the base space B> then the obstruction to extending 5 over the (q + 1) -skeleton is denoted by Since 0 is a bundle with structural group SO(2n), the following characteristic classes are defined :
(a) Integral Stiefel-Whitney classes,
O^t^n. In an analogous manner, if £ is a fibre bundle with base space B and structural group U(n), the Chern classes of £ will be denoted by Ci®eH*KB, Z),0Si£n.
Statement of results.
The homotopy group 7r g (r n ) is called stable if q<2n-1 ; it is well known that the stable homotopy groups T q (T n ) for fixed q and variable n are all isomorphic; see Gray [4, p. 432] . The stable homotopy groups of T n have been determined by Bott [2] ; he showed that in the stable range, 1 Standard references on the subject of almost complex structures are Ehresmann's lecture at the 1950 International Congress of Mathematicians [3] This result for n = 0 mod 4 is due to Bruno Harris. The results for the other three cases are easier; they are proved by considering the homotopy sequences of some well-known fibre bundles and using the results listed in a paper of Kervaire [9] .
Recall that the vanishing of the integral Stiefel-Whitney classes W2q+i(0) is a well-known necessary condition for the existence of a cross section of the fibre bundle 0=(E, B, T n , p) (see Steenrod [10, p. 212] ). On the other hand in the stable range the obstruction to a cross section in dimension 4fe+3 will be an integral cohomology class in view of (1). It is natural to conjecture that there should be some relation between this obstruction and the Stiefel-Whitney class WW0 REMARK 3. This theorem bears a slight similarity to formula (ii) of Lemma (1, 1) of Kervaire [8] . The proof here is more difficult because T w is not a topological group and 6 is not a principal bundle. Theorems I and II give information about the obstructions to a cross section of 6 in all cases of importance where the coefficient group is infinite cyclic. Further information is needed in case the coefficient group is Z 2 . The first such case is the following: Assume s: B 7 ->E is a cross section of 0 = (E, B f T n , p) over the 7-skeleton and n > 4. Then c B (s) is a mod 2 cohomology class. The existence of 5 implies that W z (6) , Ws(0), and W 7 (d) vanish, and that the fibre T n is totally nonhomologous to zero in dimensions ^8 with any coefficients.
2 (H*(T n , Z) is torsion free.) In dimensions g 8, ü*(r», Z) is a polynomial ring 2 on generators xE:H 2 (T ny Z) and 3>£/J 6 (r n , Z). It follows that there exist elements uÇzH 2 
(E, Z) and v(EH*(E
where i: T n -+E is the inclusion map.
* These assertions follow easily from the facts about the cohomology of T n stated in the next section. LEMMA 3. Some remarks on the proof of these theorems. We use the method of R. Hermann [5] to study the obstructions to cross sections of the bundle 0 = (E, B f T n , p). This method utilizes a Moore-Postnikov decomposition of the fibre space 0, which in turn requires some knowledge of a Postnikov decomposition of the fibre T n . In order to use a Postnikov decomposition of T n it is necessary to study the cohomology of T n . The following are the relevant facts:
(a) r w is torsion free; additively, its integral cohomology groups are isomorphic to those of the following product of even dimensional
